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Gold Standard for the Arch

Surgery for the aortic arch:

 Open repair

 Elephant trunk

Mortality rates 5-20%

Stroke: 3-12%

Sundt et al. 2008; Ann Thorac Surg 86:787-96
Minakawa et al. 2010; Ann Thorac Surg 90:72-7
Cazavet et al. 2015; Eur J Cardiothorac Surg 49:134-40

Tanaka et al. 2014; Ann Thorac Surg 97:1569-75



Contemporary FET-Results

Shresta et al. 2016; J Thorac Cardiovasc Surg 152:148-59

 Single center; n=100

 Age 62y

 Perioperative mortality 7%

 Stroke 9%

 Paraparesis 7%

 Dialysis 8%

 Recurrent nerve palsy 25%



Open Surgery vs. Endovascular

 2007-2014

 29 OSR vs. 71 Endo

 26m mean FU

 Endo-pat. older and sicker

 Stroke/Death: 17% vs.11% (n.s.)

DeRango et al. 2015; J Vasc Surg 61:339-46



Endovascular Advantages:

 No Clamping of the Aorta

 No cardio-pulmonary Bypass

 No cardiac arrest

 Reduced access trauma

 Repair while „engine running“



Endovascular Options for

the Aortic Arch

 Chimney Grafts

 In-Situ Fenestration

 Fenestrated/ Branched Stent-grafts

Bail-out Techniques



Branched Arch Repair

Outer Branches

Inoue

Chuter

Inner Branches



Cook– Branched Arch Endograft



Branched Arch Endograft

 2009-2013

 Multicenter Study

 n = 38

 Technichal success 32/38

 Mortality 5/38 (13%)

 Stroke/TIA 6/38 (16%)

Haulon et al. 2014; J Thor Cardiovasc Surg 148:1709--16 



Anatomical Suitability

 Diameter ≤ 38mm

 Length ≥ 40mm

 Proximal landing zone ≥ 20mm

 Innominate diameter ≤ 20mm

 Appropriate access vessels

 No significant aortic regurge

 No mechanical aortic valve

 No dissection of branch-vessels



Technique

 Two stage repair:

 1. LCCA-LSA bypass

 2. Branched repair:

 Transfemoral access for

the main-graft

 RCCA-cutdown for IA-

branch

 Left brachial puncture

for LCCA-branch and

LSA-plug



Technique

 Precurved self-orienting device

 LV-wire position

 Cardiac output-reduction:

 IVC balloon-occlusion

 Rapid ventricular pacing

 Zenith-limb for IA

 Fluency for the LCCA

 Plug-occlusion for LSA



Lesion-Type

 Aneurysm and PAU of the arch

 Chronic dissection

 Acute Type A dissection



Residual Dissection

Potential challenges:

 Kinking of ascending graft

 Dissection of targetvessels with

multiple entries

 Distal false-lumen perfusion



Residual Dissection



Residual Dissection

Bilateral carotid-subclavian bypass Axillo-axillary bypass



Residual Dissection



Cook Branched Arch Endograft

Subsequent experience:

 n = 27; Hamburg, Tokio, Lille

 4/2013- 11/2014 

 Technical success 27/27

 30d Mortality 0/27

 1y mortality 1/27

 Stroke/TIA 3/27

Spear et al 2016; Eur J Vasc Endovasc Surg 51: 380-5  



Staged Debranching



Staged Debranching

Landing in dissected LCCAInterposition Graft LCCA



Acute Type A Dissection 

Branched Arch Endograft

Kölbel et al. 2016; J Endovasc Ther, accepted



Be aware of CAB



Mechanical Valve

Spear et al. 2014; Eur J Vasc Endovasc Surg



CO2 - Flushing

Kölbel et al 2016; J Endovasc Surg 23: 393-5 

 2014-2015: n=36

 All complex arch and

ascending TEVAR:

 Branched arch

 Fenestrated arch

 Ascending TEVAR

 All zone 0 -1

 Stroke: 1/36 (3%)

 minor non-disabling stroke



Cook Branched Arch Endograft

Hamburg Experience 2012-2016:

 Cases: 40

 Aneuysm: 18

 Residual dissection: 17

 Acute Type A: 2

 PAU: 3

 30d-Mortality: 2 (5%)

 Stroke: 2 (5%)

Courtesy of Gustavo Oderich, Mayo-Clinic



Post TAAD-Repair



Post TAAD-Repair

✓



Post TAAD-Repair

Milne et al. 2016; Ann Thor Surg; epub

 N=73; 2009-2015 Type 1 AD

 Eligibility for B-TEVAR

 Access, diameter, angulation

 70% anatomically suitable





Transapical Branched Arch

 Percutaneous

transapical access

 Single internal

branch arch

endograft

 8 domestic pigs

Wipper et al. 2016; J Endovasc Ther 23:493-500



Methods
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Conclusion

 Branched arch grafts feasible for high-risk patients.

 Peri-operative morbidity and mortality acceptable.

 Innovative new technique under investigation.

 Limited evidence and significant learning curve. 

 Techniques in the aortic arch complementary not competing.

 Build an Aortic Center for cooperation!


